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. , .
. , $\delta^{*}=0$ , 4
$\delta^{*}\neq 0$
, .
$r= \frac{\omega^{*}\prime}{c_{0}}$ , $t=\omega^{t}t^{*}$ , $u,$ $= \frac{u_{f}^{*}}{c_{0}}$ , $\Phi=\frac{\omega^{*}\Phi^{*}}{c_{0}^{2}}$ (1)
r*t $O$ ( ), $t^{*}$ , $u=$ , $\Phi^{*}$ , $c0$
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$M \equiv\frac{a^{*}\omega^{*}}{c_{0}}=\epsilon^{3}\ll 1$ (2)
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. , $\mu$ , $\zeta$ , $\nu=\mu/\rho 0$ , $Pr=\mu c_{\mathrm{p}}/\kappa(*$ ,





(6) , , . , , $\alpha$
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$\Phi$ 4.
$\Delta\Phi-\frac{\partial^{2}\Phi}{\theta t^{2}}$ $= \frac{\partial}{\theta t}(\frac{\partial\Phi}{\partial r})^{2}+\frac{1}{2}\frac{\partial\Phi}{\partial \mathrm{r}}\frac{\partial}{\partial r}(\frac{\partial\Phi}{\partial r})^{2}$
$+( \gamma-1)\Delta\Phi\{\frac{\partial\Phi}{\theta t}+\frac{1}{2}(\frac{\partial\Phi}{\partial r})^{2}\}-\frac{1}{Re}\frac{\partial}{\partial t}\Delta\Phi$ (7)
,
$\partial\Phi$
$r=\alpha \mathrm{r}_{t}$ , $-=0$ (8)
$\partial r$
$r=r_{l}-\epsilon^{\theta}$ coe $t$ , $\frac{\partial\Phi}{\partial r}=\epsilon^{\theta}s\mathrm{i}\mathrm{n}t$ (9)
.
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$r_{l}=r_{0}+\epsilon^{2}\Delta$ , $\frac{1}{Re}=\epsilon^{2}\eta$ (11)





, O(\epsilon ) (7) . , ,
$r=r_{0},$ $\alpha r0$ $\frac{\partial\Phi_{1}}{\partial r}=0$ (13)
. , (12)
$\Phi_{1}=A(T)\exp(it)\phi_{1}(r)+c.c$ . (14)
. , A(T) , cc. . , T
.
$T=\epsilon^{2}t$ (15)
. (12)-(14) , \mbox{\boldmath $\phi$}l(r) .
(16)
* $J_{0},$ $J_{1},$ $N_{0},$ $N_{1}$ $0$ , 1 Bessel , Neumann .
$r_{0}$ ,
$J_{0}(r_{0})N_{1}(\alpha r_{0})-J_{1}(\alpha r_{0})N_{0}(\mathrm{r}_{0})=0$ (17)
r0 . 2 (17) ( ).
$\alpha$
2: $r_{0}$ $\alpha$ . : , : .
3.2 $O(\epsilon^{2})$
$O(\epsilon^{2})$
$\Delta\Phi_{2}-\frac{\partial^{2}\Phi_{2}}{\partial t^{2}}=\frac{\partial}{\partial t}(\frac{\partial\Phi_{1}}{\partial r})^{2}+(\gamma-1)\frac{\partial^{2}\Phi_{1}}{\partial t^{2}}\frac{\partial\Phi_{1}}{\partial t}$ (18)





$\psi_{2}=\pi\frac{J_{0}(2r)N_{1}(2\alpha r_{0})J_{1}(2\alpha r_{0})N_{0}(2r)}{J_{1}(2r_{0})N_{1}(2\alpha r_{0})J_{1}(2\alpha r_{0})N_{1}(2r_{0})}=$
$\mathrm{x}\int_{\alpha t\mathrm{o}}^{\mathrm{r}0}\xi[J_{1}(2r_{0})N_{0}(2\xi)-J_{0}(2\xi)N_{1}(2r_{0})].R_{2G}(\xi)d\xi$
$- \pi\int_{\alpha t\mathrm{o}}^{f}\xi[J_{0}(2r_{0})N_{0}(2\xi)-J_{0}(2\xi)N_{0}(2r_{0})]R_{2C}(\xi)d\xi$, (21)
,
$R_{2C}(\xi)=[J_{1}(\xi)N_{1}(\alpha r_{0})-J_{1}(\alpha r_{0})N_{1}(\xi)]^{2}$







$\Delta\Phi_{3}-\frac{\partial^{2}\Phi_{3}}{\theta t^{2}}=2\frac{\partial^{2}\Phi_{1}}{\partial t\partial T}-\eta\frac{\theta\Phi_{1}}{\theta t^{3}}$
$+2 \frac{\partial}{\theta t}(\frac{\partial\Phi_{1}}{\partial r}\frac{\partial\Phi_{2}}{\partial r})+(\frac{\partial\Phi_{1}}{\partial r})^{2}$
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$r=\alpha r\mathit{0}$ , $\frac{\partial\Phi_{\theta}}{\partial r}=0$ , (25)
r=r , $\frac{\partial\Phi_{3}}{\partial r}=\sin t-\delta\frac{\partial^{2}\Phi_{1}}{\partial r^{2}}$ . (26)
(24)-(26) , A(T) .
$i\wedge$
$i\hat{P}(2A’+\eta A)+\hat{Q}A^{2}\overline{A}+\hat{R}\delta A=\overline{2}S$, (27)
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$(r\cos\theta+\delta)^{2}+(r\sin\theta)^{2}=(\alpha r_{\iota})^{2}$ , $\frac{\partial\Phi}{\partial r}=0$ (33)
, (17)
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